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Abstract
Hirschsprung’s disease requires surgical treatment. Depending on the form of aganglionosis and severity of
pathology, open or minimally invasive, one-stage or multi-stage radical surgery may be used.
The objective of the research was to develop an algorithm for surgical treatment of children with Hirschsprung’s
disease.
Materials and methods. The analysis of surgical treatment of 1,129 children with different forms of
Hirschsprung’s disease aged from birth to 18 years over the period 1980-2018 was conducted. All the patients
underwent both traditional and minimally invasive radical surgery.
Results. The patients were divided into three groups; each group was characterized by modernization of surgical
methods, as well as intensification of diagnostics for early detection of such patients. Radical surgery without a
protective colostomy was used in 773 (68.46%) cases, while in 356 (31.53%) cases, a protective colostomy was
created. Due to the intensification of diagnostics that markedly contributed to early detection of patients with
various forms of Hirschsprung’s disease, during each study period, there was observed a dramatic decrease in
the number of stoma patients with a significant increase in the number of children diagnosed with Hirschsprung’s
disease: from 68.54% (1980-1992) to 37.93% (1993-2010) and 12.00% (2011-2018).
Conclusions. Timely diagnostics contributes to early detection of children with different forms of Hirschsprung’s
disease. In uncomplicated forms of Hirschsprung’s disease, it is reasonable to perform one-stage radical
surgery, namely the resection of the aganglionic segment and the affected colon segment followed by colorectal
anastomosis. In severe Hirschsprung’s disease, two-stage surgery should be used: creation of a protective
colostomy (the first stage) and radical surgery (the second stage). In some cases, in colectomy, three-stage
surgical approach is needed, namely the creation of a protective colostomy (the first stage), radical surgery (the
second stage) and protective colostomy closure (the third stage).
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Problem statement and analysis of
the latest research
Hirschsprung’s disease (HD) requires surgical treat-
ment. In HD, radical surgery consists in the resec-
tion of the aganglionic segment and the affected
colon segment followed by colorectal anastomo-
sis [2, 7].
Different methods of radical surgery were im-
proved by trial and error. The so-called ”classical”
methods proposed by O. Swenson (1948), B. Duha-
mel (1956), F. Rehbein (1959), F. Soave (1963),
H. Lynn (1956) and their numerous modifications
appeared chronologically [1, 5, 9, 15].
Phasing of both elective and emergency surgery
in HD underwent changes as well. For many years,
different types (from one-stage to three-stage pro-
cedures) of surgeries were preferred [3, 8, 13].
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Three-stage surgical treatment of HD consisted
in the creation of a protective right-sided colostomy
(the first stage), radical surgery, namely the resec-
tion of the affected colon segment, pull-through pro-
cedure followed by colorectal anastomosis (the sec-
ond stage) and colostomy closure (the third stage).
Such approach is currently used in surgical correc-
tion of extensive forms of aganglionosis only. In
other cases, three-stage surgical treatment of HD is
of historical significance only [1, 4, 16].
Two-stage surgical treatment is most commonly
recommended in complicated forms of HD and
consists in the creation of a protective colostomy
above the transition zone of aganglionosis (the first
stage) and colon resection, pull-through procedure
followed by colorectal anastomosis (the second
stage) [6, 17]. The most acceptable approach to
treating uncomplicated forms of aganglionosis is
one-stage surgical treatment which consists in radi-
cal surgery, colon resection, pull-through procedure
followed by colorectal anastomosis [11, 14].
Modern trends in surgical treatment of HD are
aimed at using minimally invasive procedures. K.E.
Georgeson (1995) proposed one-stage laparoscopy-
assisted surgical treatment of HD. In 1998, De La
Torre described the first results of his own transanal
endorectal pull-through approach - Transanal En-
dorectal Pull-Through (TEPT) [12, 15].
At the same time, in some cases, pediatric sur-
geons did not abandon ”classical” open surgeries
including those using a protective colostomy as the
first stage of HD correction [6, 10].
Therefore, in practice, a differentiated approach
to surgical treatment of HD in children of different
ages is needed.
The objective of the research was to develop
an algorithm for rational surgical treatment of chil-
dren with HD.
1. Materials and Methods
The analysis of surgical treatment of 1,129 chil-
dren with different forms of HD aged from birth to
18 years over the period 1980-2018 was conducted
(Table 1). All the patients underwent both tradi-
tional and minimally invasive radical surgery. Four-
teen children received Swenson’s pull-through op-
eration; 29 children underwent the Duhamel proce-
dure; 7 children were operated on according to the
Rehbein’s method; 59 children underwent the Soave
procedure; 715 children underwent the Soave-Boley
procedure. There was one more group which in-
cluded 103 patients who underwent reconstructive
plastic surgery in extensive forms of agangliono-
sis. Lynn’s sphincteromyotomy was performed in
42 cases of ultra-short HD.
In addition, since October 2011, we have oper-
ated 160 children with HD using a minimally inva-
sive technique. Among them, 95 patients were op-
erated on according to TEPT approach and 65 chil-
dren were operated on according to laparoscopy-
assisted TEPT approach.
Diagnosis was made based on diagnostic tests
(careful anamnesis, physical examination, blood
and urine tests, electrocardiogram, abdominal ul-
trasound) and special methods of investigation (ir-
rigography, irrigoscopy, contrast radiography of
the digestive tract, sigmoidoscopy, colonoscopy,
anorectal manometry, histological study, determina-
tion of acetylcholinesterase activity).
We divided our patients into three groups ac-
cording to the period of performing surgical inter-
ventions; the study of each period allowed us to
improve the methods of surgical treatment of HD.
Moreover, these periods coincided with the time
when we could modernize the methods of surgical
intervention, as well as intensify diagnostics for
early detection of such patients (Table 2, 3).
2. Results and Discussion
All the patients studied were operated on. Having
analyzed a 38-year experience in surgical treatment
of HD according to different methods, we consid-
ered necessary to study three periods, namely 1980
to 1992, 1993 to 2010 and 2011 to 2018 (Table 4).
During the first period, we used so-called ”clas-
sical” surgeries, namely the Swenson, Duhamel,
Soave procedures. During this period of our re-
search, in the literature, there was a contentious
debate over advantages and disadvantages of cer-
tain ”classical” methods. Therefore, we used dif-
Algorithm for Surgical Treatment of Children with Hirschsprung’s Disease — 3/7
Table 1. Distribution of patients according to age and aganglionosis form.
Form of Age
Total
aganglionosis 0-6 months 6-12 months 1-3 years 3-7 years >7 years
Rectal 34 51 72 93 117 367 32.50%
Rectosigmoid 78 89 187 143 76 573 50.75%
Subtotal 94 48 7 2 3 154 13.65%
Total 35 - - - - 35 3.10%
Total 241 188 266 238 196 1,129 100%
21.34% 16.65% 23.56% 21.08% 17.37%
Table 2. Distribution of patients during different periods of treatment modernization.
Period (years)
Age 1 2 3 Total
1980-1992 1993-2010 2011-2018
0-6 months 5 133 103 241 21.34%
6-12 months 9 94 85 188 16.65%
1-3 years 32 122 112 266 23.56%
3-7 years 36 113 89 238 21.08%
>7 years 42 118 36 196 17.37%
Total 124 580 425 1,129 100%
Table 3. Distribution of patients according to aganglionosis form during different periods of treatment
modernization.
Period (years)
Form of 1 2 3 Total
aganglionosis 1980-1992 1993-2010 2011-2018
Rectal 21 117 229 367 32.50%
Rectosigmoid 89 369 115 573 50.75%
Subtotal 13 76 65 154 13.65%
Total 1 18 16 35 3.10%
Total 124 580 425 1,129 100%
ferent methods trying to reach a compromise in the
differentiated approach to the selection of surgery.
During the second period, we used the Soave-
Boley procedure modified by us as the main radical
surgery including manual or mechanical primary
colorectal anastomosis.
Since October 2011 (the third period), we have
used minimally invasive techniques of HD surgical
correction, namely TEPT and laparoscopy-assisted
TEPT approach continuing to perform the Soave-
Boley procedure in older children and those with a
protective colostomy created during the first stage
of surgery.
Reconstructive plastic surgery in extensive forms
of aganglionosis and the Lynn procedure in uncom-
plicated ultra-short forms of HD, as methods of
correcting a separate category of patients, were per-
formed during all study periods and did not depend
on the main principles of division into these groups.
Radical surgery without protective colostomy
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Table 4. Distribution of patients according to variant of radical surgery during different periods of
treatment modernization.
Period (years)
Surgery 1 2 3 Total
1980-1992 1993-2010 2011-2018
Swenson procedure 14 - - 14
Duhamel procedure 29 - - 29
Rehbein procedure 7 - - 7
Soave procedure 59 - - 59
Lynn procedure 14 21 7 42
Manual Soave-Boley procedure - 344 246 590
Soave-Boley procedure (by means of surgical stapler) - 125 - 125
Reconstructive plastic surgeries in extensive forms of
aganglionosis
1 90 12 103
TEPT - - 95 95
Laparoscopy-assisted TEPT - - 65 65
Total 124 580 425 1,129
creation was used in 773 (68.46%) cases (Table 5).
This group included 19 patients who received two-
stage colorectal anastomosis and 712 children who
underwent one-stage radical surgery with primary
colorectal anastomosis. The group of children with-
out a protective colostomy included 42 patients who
underwent Lynn’s sphincteromyotomy.
In such case, two-stage treatment consisted in
the resection of the affected colon segment followed
by ”spontaneous” colorectal anastomosis (the first
stage) and surgical reconstruction of ”spontaneous”
anastomosis 2-3 weeks after the first procedure (the
second stage). Thus, 12 children underwent the
Soave procedure, while the Duhamel procedure was
used in 7 cases.
Radical treatment of HD with primary colorec-
tal anastomosis consisted in one-stage resection of
the affected colon segment followed by anastomo-
sis. This group included the patients who under-
went radical surgery according to the following
techniques: the Swenson technique – 5 children;
the Rehbein technique – 1 child; the Soave-Boley
technique followed by manual primary colorectal
anastomosis – 441 children; the Soave-Boley tech-
nique followed by mechanical primary colorectal
anastomosis – 105 children; TEPT – 95 children;
laparoscopy-assisted TEPT – 65 children.
In 356 (31.53%) children with severe HD, pro-
tective colostomy was used as a treatment stage (Ta-
ble 6). The main group comprised 296 patients who
underwent the creation of a protective colostomy
(the first stage) and radical surgery with simultane-
ous protective colostomy closure (the second stage).
Three-stage surgical correction of HD includ-
ing protective colostomy creation (the first stage),
radical surgery (the second stage) and protective
colostomy closure (the third stage) was performed
in 14 cases. Forty-six children who underwent dif-
ficult reconstructive plastic surgeries in extensive
forms of aganglionosis were included in this group
as well.
We have never used minimally invasive tech-
niques when treating stoma patients, as we consider
open radical surgery to be more reasonable in such
children taking into account long-term functional
outcomes.
Due to the intensification of diagnostics that
markedly contributed to early detection of patients
with various forms of HD, during each study period,
there was observed a dramatic decrease in the num-
ber of stoma patients with a significant increase in
the number of children diagnosed with HD: from
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Table 5. Distribution of radical surgeries without protective colostomy creation during different study
periods.
Period (years)
Surgery 1 2 3 Total
1980-1992 1993-2010 2011-2018
(n=124) (n=580) (n=425) (n=1,129)
Swenson procedure 5 - - 5
Duhamel procedure 7 - - 7
Rehbein procedure 1 - - 1
Soave procedure 12 - - 12
Lynn procedure 14 21 7 42
Manual Soave-Boley procedure - 234 207 441
Soave-Boley procedure (by means of
surgical stapler)
- 105 - 105
Reconstructive plastic surgeries in ex-
tensive forms of aganglionosis
- - - -
TEPT - - 95 95
Laparoscopy-assisted TEPT - - 65 65
Total 39 (31.45%) 360 (62.06%) 374 (88.00%) 773 (68.47%)
Table 6. Distribution of radical surgeries after protective colostomy creation during different study
periods.
Period (years)
Surgery 1 2 3 Total
1980-1992 1993-2010 2011-2018
(n=124) (n=580) (n=425) (n=1,129)
Swenson procedure 9 - - 9
Duhamel procedure 22 - - 22
Rehbein procedure 6 - - 6
Soave procedure 47 - - 47
Lynn procedure - - - -
Manual Soave-Boley procedure - 110 39 149
Soave-Boley procedure (by means of
surgical stapler)
- 20 - 20
Reconstructive plastic surgeries in ex-
tensive forms of aganglionosis
1 90 12 103
TEPT - - - -
Laparoscopy-assisted TEPT - - - -
Total 85 (68.54%) 220 (37.93%) 51 (12.00%) 356 (31.53%)
68.54% (1980-1992) to 37.93% (1993-2010) and
12.00% (2011-2018).
All the patients, who underwent protective colo-
stomy removal, received radical surgery within 6-
24 months. The interoperative period depended
on the degree of decompressed colon recovery, the
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patient’s general condition, the presence of comor-
bidity, etc.
All the children operated on by us are alive;
they are currently under dynamic observation and
receive rehabilitation treatment.
3. Conclusions
1. Timely diagnostics contributes to early detec-
tion of children with different forms of HD.
2. In uncomplicated forms of HD, it is reason-
able to perform one-stage radical surgery,
namely the resection of the aganglionic seg-
ment and the affected colon segment followed
by colorectal anastomosis.
3. In severe HD, two-stage surgery should be
used: creation of a protective colostomy (the
first stage) and radical surgery (the second
stage).
4. In some cases, in colectomy, three-stage sur-
gical approach is needed, namely the creation
of a protective colostomy (the first stage), rad-
ical surgery (the second stage) and protective
colostomy closure (the third stage).
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